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METHOD AND SYSTEM FOR IDENTIFYING WHEN A FIRST DEVICE IS WITHIN A 
PHYSICAL RANGE OF A SECOND DEVICE 

FIELD OF THE INVENTION 

The present invention relates generally to wireless communication 
devices. In particular, it relates to a method and system for sensing when two 
devices are within a physical range of each other. 

BACKGROUND OF THE INVENTION 

Ubiquitous wireless communication devices are becoming more and more 
prevalent in replacing fixed cables in mobile computing environments. Typical 
examples of such wireless devices are Bluetooth 802.15 , 802.1 1b and 802.1 1a 
communication modules, or the like. For example, in Bluetooth enabled devices, 
neighboring devices are able to communicate with each other in an automated 
fashion when they are within a wireless communication range of typically about 
10 meters. Thus, in a typical environment in which a plurality of Bluetooth 
enabled devices are present, and the relative physical arrangement of the 
devices in unknown, a master device including a Bluetooth transceiver may 
communicate with more than one slave device which is also Bluetooth enabled. 
In addition, radio propagation such as Bluetooth communication, may pass 
through walls of a dwelling or office and, accordingly, the master device may 
erroneously communicate with a slave device which is outside of the current 
location of the master device. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is now described, by way of non-limiting example, with 
reference to the accompanying diagrammatic drawings. 

In the drawings, 

Figure 1 shows a schematic block diagram in accordance with one 
embodiment; 

Figure 2 shows a further embodiment of the system in accordance with 
an alternative embodiment; and 

Figure 3 shows a schematic flaw chart of a method used in the 
embodiments of Figures 1 and 2. 
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DETAILED DESCRIPTION 

Referring to the drawings, reference numeral 10 generally indicates a 
system, in accordance to the invention, which includes a computer access 
device 12, also in accordance to the invention, which is configured to 
communicate with a plurality of portable electronic devices 14, 16, 18, also in 
accordance with the invention. As described in more detail below, the computer 
access point 12 is configured to sense when one of the portable electronic 
devices 14, 16, 18 is within a predetermined physical range whereafter 
substantive communication is commenced. 

The computer access device 12 typically defines a master device which is 
J^sated, for example, at a fixed station such as a desk, airport terminal kiosk, or 
any other location where access to a computer network or enhanced processing 
capabilities is required. In one embodiment, the portable electronic devices 14, 
16, 18 may include personal digital assistants (PDA), MP3 players, or any other 
portable electronic device which a user typically carries on his or her person. 
Users may, for various reasons, wish to use the portable electronic devices 14, 
16, 18 to communicate with the computer access device 12, e.g. to use 
enhanced processing capabilities of the computer access device 12, to upload 
and/or download data, to access the Internet, or the like. Accordingly, each 
portable electronic device 14, 16, 18, in addition to its standard circuitry for 
carrying out the functionality for which it is designed, includes a Bluetooth 
wireless communication interface or slave module 20 which is configured to 
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communicate with a Bluetooth wireless communication interface or master 
module 22 when the two modules 20, 22 are within a wireless communication 
range. Typically, for Bluetooth technology, the wireless communication range is 
of the order of 10 meters. 

The portable electronic devices 14,16,18 typically have reduced 
processing capabilities as a result of their portable nature and it may thus be 
convenient for a user to use enhanced processing capabilities which are typically 
provided by the computer access device 12. However, it is to be appreciated, 
that the portable electronic devices 14,16,18 may be in the form of any portable 
electronic device which communicates with another electronic device using a 
wireless communication link. Thus, if the computer access device 12 forms part 
of point of sale terminal or transactional environment, the portable electronic 
devices 14,16,18 may function as a financial instruments allowing the purchase 
of various goods. 

In addition to the slave module 20 each portable electronic device 14, 16, 
18 includes a radio frequency identification (RFID) tag 24 and, accordingly, the 
computer access device 12 includes a complimentary RFID reader 26. As in 
conventional Bluetooth master/slave communication devices, each slave module 
20 is operable to communicate in an on-the-fly fashion with a plurality of different 
master modules 22 which are within its wireless communication range. Thus, in 
the transaction scenario mentioned above, and in which a bearer of the portable 
electronic device 16 wishes to transact or communicate with the master module 
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22, the computer access device 12 may not be able to identify the particular 
bearer of the portable electronic device 14 as it could be communicating with any 
one of the portable electronic devices 14, 16, 18 within its wireless 
communication range. 

In order uniquely to identify which particular portable electronic device 14, 
16, 18 is within a predetermined physical range 12 (see Figure 1) of the 
computer access device 12, the RFID reader 26 transmits a near field signal 
(see arrow 30) and, due to the nature of the RFID reader 26 and the RFID tag 
24, only the RFID tag 24 of the portable electronic device 16 is sensed or 
detected by the RFID reader 26 as it is within the predetermined physical range 
or distance 28. Thus, the computer access device 12, using a range sensor 
defined by the RFID reader 26 and the RFID tag 24, identifies which one of the 
portable electronic devices 14, 16, 18 it should communicate with and, once the 
portable electronic device 16 has been identified, substantive communication 
between the two modules 20 and 22 commences. 

The nature of the substantive communication between each portable 
electronic device 14, 16, 18 and the computer access device 12 may vary 
dependent upon the configuration of the device 14, 16, 18. For example, the 
particular electronic device 16 may be a portable computer and the computer 
access device 12 may provide the particular device 16 access to a computer 
network. Accordingly, the data transferred during substantive communications 
may be substantially the same as the data communicated between a laptop 
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computer connected in a hardwired fashion to a network. During substantive 
communication, data uniquely associated with the portable electronic device 16, 
e.g., data requested by a bearer of the device 16, is communicated only between 
the portable electronic device 16 and computer access device 12. Prior to 
establishing substantive communication, and thus prior to identifying or sensing 
which particular portable electronic device 16 is within the physical range 28, the 
slave and master modules 20, 22 merely execute typical discovery protocols. 

The physical range 28 may naturally change or vary depending on the 
particular installation of the computer access device 12 as well as the 
/functionality for which the portable electronic devices 14, 16, 18 are configured. 
Thus, in environments in which one of the portable electronic devices 14, 16, 18 
is used to effect payment for financial transactions, the range 28 may be 
substantially restricted. In most applications, the RFID reader 26 and the RFID 
tag 24 are configured in such a fashion so that the predetermined physical range 
28 is about 1-12 inches, which is typically a distance which is small on a human 
scale and which allows unique localization to be assured. The physical range 28 
is generally substantially less than the wireless communication range which is 
typically of the order of 30 feet, dependent upon the type of wireless 
communication technology used. Preferably, the wireless communication 
technology is selected so that its transmissions do not "spill out" of the locality 
that it services. 

Referring in particular to Figure 2 of the drawings, reference numeral 50 
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generally indicates a further embodiment of the system 10 and, accordingly, like 
reference numerals have been used to indicate the same or similar features 
unless otherwise indicated. However, unlike the system 10 wherein the 
computer access device 12 includes the RFID reader 26 and the portable 
electronic devices 14, 16, 18 include the RFID tags 24, in the system 50 the 
computer access device 12 includes an optical arrangement 52 and each 
portable electronic device 14,16,18 includes a complimentary optical component 
54 with which it is operable to communicate and which, in combination, define a 
range sensor. The optical arrangement 52 includes a light source 56 which 
emits light rays 58, the ang^ which is re stricted by an optical 

guide in^the^ of a cylinj er60. The light source 56 is preferably an infra red 
(IR) light source so that its light does not distract users. In other embodiments, 
the light source 56 is a laser light source, rather than an incoherent light emitter 
with a collimator lens or even a crude collimator cylinder. In the embodiment 
illustrated, the cylinder 60 is arranged relative to the light source 56 so that the 
light rays 58 are limited to a physical angular range 62 so that, in use, the 
computer access device 12 is capable of sensing which one of the portable 
electronic device 14, 16, 18 is within closest proximity. Thus, as in the case of 



the system 10, the system 50 allows the computer access device 12 to sense 
and identify a particular portable electronic device 14, 16, 18 which is within the 
predetermined angular range 62 and with which it should communicate using the 
master and slave modules 22,20 as described above with reference to the 
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system 10. The predetermined angular range 62 defines a restricted physical 
area and, when a user bearing a portable electronic device 14, 16, 18 is within 
this restricted area, the computer access device 12 considers the person to be 
within a sufficiently close physical range on a human scale to commence 
communications with the portable electronic device 14, 16, 18. The sufficiently 
close human scale may thus be contrasted with the non-human wireless 
communication range. The computer access device 12 may thus only 
communicate with a nearby portable electronic device 14, 16, 18 when the user 
is, on a human scale, close to the access device 12. Thus, the predetermined 
physical range is substantially less than the wireless communication range, the 
physical range defining a restricted zone within which the computer access 
device 12 assumes that a user requires use of the computer access device 12. 

In order to limit the intensity of the light source 56, in certain embodiments 
the optical arrangement 52 includes an optional filter 64. The filter 64 may thus 
define a range limiter so that when the separation or physical distance between 
the computer access device 12 and the portable electronic devices 14, 16, 18 
increases, and thus the arc of the angular range 62 increases, the portable 
electronic devices 14,16,18 within the angular range 62 are not detected. Thus, 
the filter 64 may restrict the physical area or zone, adjacent to the computer 
access device 12, within which the computer access device 12 considers the 
portable electronic device 14, 16, 18 to be sufficiently close on a human scale to 
communicate with it. Further, the optical arrangement 52 typically intermittently 
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emits the light rays 58 which may be modulated in a conventional fashion. The 
light rays 58 are typically intermittently transmitted so that, if a physically 
obstruction is temporally located between the computer access device 12 and 
the portable electronic device 16, once the obstruction has been removed the 
presence of the portable electronic device 16 may nevertheless be sensed. The 
optical component 54 of each portable electronic device 14, 16, 18 is typically a 
conventional infrared (IR) transceiver such as that using a conventional IrDA 
standard which is typically provided in PDAs or the like. 

The system 10, 50 thus carries out a method or procedure (see Figure 3) 
in which, in the embodiment depicted in the drawings, first detects which 
portable electronic devices 14, 16, 18 are within a wireless range (see step 70), 
and thereafter uses a wireless range sensor to determine which particular 
portable electronic device 14, 16, 18 is within a particular physical range 28, 62 
(see step 72). Once the particular electronic device 16 has been identified as 
being within the range 28, 62, the computer access device 12 then establishes 
substantive communications between the master and slave modules 22, 20 (see 
step 74). 

Although the system 10 has been described with reference to the 
Bluetooth wireless communication master module 22 and the Bluetooth wireless 
communication slave modules 20, it is to be appreciated that any other wireless 
communication technology may be used. For example, in certain embodiments 
of the invention, the communication modules 20, 22 may be 802.1 1a or 802.1 1b 
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type modules. It is also however to be appreciated that the range sensor which, 
in the embodiments depicted in the drawings in the form of an optical range 
sensor and RFID sensor (e.g., such as that available from Trovan, Tiris, Bistatix, 
or the like), may take any other form. For example, the range sensor may be an 
audio sensor or the like. The invention, broadly, thus relates to the combination 
to two independent wireless communication arrangements, one of which is used 
to communicate substantive data between the portable electronic device 14 and 
the computer access device 12 (e.g., using Bluetooth technology) and the other 
used to sense when the portable electronic device 14 is within a physical range 
of the computer access device 12 (e.g., using RFID tag technology). 
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